YAKUGAKU ZASSHI 135(7) 917-923 (2015) This study sought to determine whether a long-term case review (LTCR) program helped pharmacy students develop their abilities as pharmacists, and how their level of satisfaction changed. LTCRs were comprised of four elements: self-learning, one-on-one bedside training with advising pharmacists, daily group sessions including three members, and weekly plenary sessions (case conferences). This program conducted on-site training in a hospital for 21ˆfth-year students. The students were divided into 7 groups. One member of each group was assigned to a ward for bedside training for three weeks, while other member(s) of the central pharmacy provided support through daily group sessions. Each week, students training in the wards delivered case presentations in the case conference. All students, advising pharmacists, and teachers participated in these weekly case conferences. Upon conclusion of the on-site training, a survey was conducted on the program's e‹cacy. Through information sharing during group discussions, and in case conferences, continuous patient follow up was possible regardless of students' training schedules in wards or in the central pharmacy. After introducing the LTCR, the mean satisfaction level for case conferences (as scored using a 5-point Likert-type scale) increased from 3.4 to 4.3. Students' levels of understanding also improved. Statistically signiˆcant increases in students' self-evaluation scores on professional awareness, presentation skills, and logical thinking were also observed. We concluded that the program helped students to gain practical experience, made them more aware of clinical issues, and improved their presentation skills. Through this program, the students gained clinical competency through a deep understanding of the clinical courses of diseases and patient-oriented pharmaceutical care.
INTRODUCTION
In Japan, the length of pharmaceutical education was extended from four to six years in 2006. 1, 2) Following this change in the education system, the duration of on-site training for pharmacy students was extended to six months from two or four weeks and has been implemented in accordance with the model core curriculum since 2010. 1, 3) As recent as 10 years ago, many pharmacists still regarded their primary responsibilities in delivering pharmaceutical care as those of dispensing and selling medicines to patients/clients. However, this traditional view of care has been redened and given a new lease on life in recent years, as recognition of the importance of patient-oriented care has increased. Outcomes under the new six-year system have been reported recently in the literature, 4 7) but developments and more studies for a new training program are needed for the future.
At Tohoku University, we have endeavored to provide advanced, as well as basic, pharmacy programs guided by the above-mentioned model core curriculum. 8, 9) Examples of include case conferences held during the students' 11-week on-site practicums in theirˆfth year of study. However, we noticed that satisfaction levels among students at the conferences were low, as they expressed their inability to obtain su‹cient information regarding their patients, or the lack of opportunities to interview these patients. Despite their need for clinical training, the number of students who are accepted into hospital wards to gain practical experience has thus far been limited, due mainly to the limited number of advising pharmacists and the relatively brief training period. To improve the present situation, we conducted a long-term case review (LTCR) program for students, which was comprised of four elements: 1) self-learning, 2) one-to-one bedside training with advising pharmacists, 3) small daily group sessions, and 4) weekly plenary sessions (case conferences). The program was designed to enable students to obtain information regarding their patients throughout the training period. This study aimed to elucidate speciˆc competencies that students may have gained via the program and the way in which their satisfaction with case conferences may have changed following the program's introduction to on-site training for pharmacy students.
METHODS

Entry into the program
This study was approved by the Ethics Committee of Tohoku University Graduate School of Medicine (No. 2014 1 326). In accordance with institutional guidelines, participants were informed that participation in the study was voluntary and that an anonymous survey would be administered. A statement noting that study results would be published while ensuring that participants would not be identiˆed was also included in the questionnaires. Participants were deemed to have agreed to participate in the study upon their submission of their responses to the questionnaires.
Groups of 20 (control group: seven men and 13 women) and 21 (intervention group: eight men and 13 women) students were enrolled in the study to have a view of their gained practical experience prior (in 2011) and subsequent (in 2012) to the introduction of the LTCR, respectively. All students were in their 20's. Table 1 contains further details of the content of the practical experience students gained during their six-year pharmacy course. Every student was required to participate in a class on case presentation prior to beginning the on-site training at the Tohoku University Hospital. Training consisted of three main units: theˆrst unit or course introduction (week 1), the second unit, during which on-site training occurred in wards and the central pharmacy (weeks 2 10), and the third unit on re‰ection (week 11).
Students experienced bedside training and weekly case conference in the second unit of 9 weeks. Weekly case conferences were held on Fridays and involved all students, advising pharmacists, and teachers. A chairperson, a presenter, and discussants were present at these conferences, which were mainly organized and managed by the students.
In the new system with LTCR, as shown in Fig. 1 , students were divided into groups of two or three in the second unit, or phase 2, of training, wherein one group member was assigned to one-on-one bedside training with an advising pharmacist for three weeks. Each group was responsible for the pharmaceutical care of several patients. In addition to weekly plenary sessions (case conferences), small daily group sessions were conducted as part of the LTCR. Small daily group sessions were usually held in the morning or at lunchtime for 10 20 min and included discussion regarding, for example, the patients' conditions or new problems. Outline of bedside training and case conferences before and after the introduction of LTCR was indicated in Table 2 .
Evaluation An anonymous survey was administered at the end of the on-site training to verify the speciˆc competencies that students had gained through LTCR and their satisfaction with case conferences after their participation in the program. Students completed the questionnaire, which contained items scored on a 5-point Likert-type scale to assess their understanding of pharmaceutical care via case conferences, satisfaction with case conferences, and the necessity of case conferences. There was also a comment section in the questionnaire, in which participants could express their views or opinions. Stu- LTCRs are composed of three parts: bedside training in wards for 3 weeks, daily group sessions, and weekly case conferences over the 2nd unit (weeks 2 10) of the training period. Before LTCR was introduced, each student cared for his or her patients independently on site for a period of just 3 weeks. dents' self-assessment scores on 15 basic competencies (i.e., reading comprehension, descriptive power, image comprehension, auditory comprehension, presentation skills, English ability, logical thinking, sensibility, vitality, social skills, handling of information technology, professional awareness, information gathering, communication, and self-learning) were also obtained, both prior to and upon conclusion of the on-site training. These were scored on a scale of 0  10, with 5 representing the supposed average for individuals of the same age.
Data analysis
Wilcoxon tests were performed to compare intervention and control group scores (JMP Pro 11, SAS Institute Inc.).
RESULTS
LTCR was implemented during on-site training in the hospital for 11 weeks, incorporating three diŠer-ent learning methods/approaches (i.e., group discussions, self-learning, and weekly case conferences; see Fig. 1 ).
The new system required at least one student in 7 (2015) each group assigned to bedside training for three weeks and another assigned primarily to the central pharmacy for six weeks. Students who were not assigned to wards worked on improving their knowledge and skills in acquiring pertinent patient information from other students in the group, which met almost daily. Students also learned how to resolve issues and respond to patients' concerns and problems during the daily group sessions. Each student had the opportunity to train in a ward for at least three weeks throughout the 11-week training period. Case conferences were held every Friday during the second unit. Following completion of the induction course, students who were trained in wards during the week delivered presentations regarding their patients. Case presentations covered aspects such as patients' age, sex, medical history, purpose of current admission, problems in pharmacotherapy, and proposed care plans. Thereafter, students and instructors discussed patients' problems and care plans in greater depth. As shown in Fig. 2 , mean levels of satisfaction with case conferences, measured on a 5-point Likert-type scale, increased from 3.4 in the previous system to 4.3 (p＜0.005, with unpaired Student's t test). Students' mean scores for understanding pharmaceutical care via case conferences and the belief that it was necessary to attend an on-site training program also increased from 3.6 to 4.0 ( p＜0.05) and 3.6 to 4.6 (p＜ 0.005), respectively. On the other hand, similar levels of scores were maintained with bedside training or dispensing.
Statistically signiˆcant improvements were also observed with regard to students' self-evaluation of competency (Fig. 3) . As two students who didn't submit this part of questionnaire were deemed to have not agreed to participate in the study, data were analyzed for 19 cases. For instance, average scores for presentation skills, auditory comprehension, and communication increased from 4.7 to 6.1, 4.8 to 6.1, and 4.9 to 6.2, respectively (p＜0.01). Those for logical thinking or self-learning increased with statistical signiˆcance ( p＜0.05, respectively), too.
Almost all of the students mentioned that the most impressive program or event in the hospital training was ward practice ( Table 3) . One student said that the continuous following up of his/her patients is a unique hospital training experience.
DISCUSSION
Pharmacists today are expected to take on an increasing number of responsibilities as members of multidisciplinary healthcare teams in hospitals and regional communities, 10) highlighting the importance of clinical competency. The results of our study conrm this, as almost all of the students surveyed reported that practical experiences in hospital wards had the most profound impact on their development ( Table 3) .
With the introduction of LTCR, in which students were divided into small groups that met almost daily throughout the training period, long-term follow up of patients was possible, regardless of when the students had been assigned to wards. Students' understanding of courses of treatment was insu‹cient prior to the introduction of LTCR. We also found that the quality of training improved with LTCR, which enabled continuous patient follow up, regardless of the students' training schedules in wards or the central pharmacy, via information sharing through group discussions and case conferences.
It could not be directly compared the outcome of new system with LTCR (Fig. 3) to that of old system because the self-assessment did not performed in old system. However so many competencies remarkably improved through the on-site training. Without case conferences, opportunities for oral presentations during training were limited. Students' self-evaluation of their presentation skills should also re‰ect their evaluation of the case conferences at which they delivered presentations.
As shown in Fig. 2 , mean levels of satisfaction and understanding with bedside training showed no statistically signiˆcant increase because those levels was already high before introduction of LTCR. On the other hand, it seemed that LTCR did not in‰uence dispensing training. Mean levels of satisfaction with dispensing stayed relatively low. It was suggested that students superˆcially grasp dispensing as monotonous work though they understood the necessity of dispensing training.
Our program was case-based and provided students with practical experience by improving both their awareness of clinical problems and their communication skills. Therefore, the program could also be considered to have incorporated advanced problembased learning, which enhanced the students' clinical competence via a deeper understanding of the clinical course of a disease and of patient-oriented pharmaceutical care. Students gained clinical competency via on-site-training, along with professional attitudes and fundamental skills (e.g., communication, presentation, and writing skills).
Problems and backgrounds diŠer from patient to patient. In fact, conditions may also change, both physically and mentally, within the same patient. Students can only gainˆrsthand experience and learn how to provide real patients with the pharmaceutical care they need by undertaking on-site training. Such rich learning experiences are intended to develop students' professional vocabulary, skills, behaviors, and attitudes, in addition to enabling them to make informed career choices. In the second unit or phase of the training, students also attended doctors' conferences and experienced how actual case conferences were held, although they had fewer opportunities to express their opinions on these occasions. Therefore, student-led case conferences enabled breakthroughs in terms of providing students with adequate opportunities to apply what they had learned.
Basic training in case presentation that is conducted before on-site training as a core skill for medical staŠ is a real need in Japanese pharmaceutical education. All the members of a medical team are often required to perform case presentations in clinical situations. In addition, more training is needed to predict and manage patients' risk of harm in pharmacotherapy.
The present problem, which requires a solution, is that more opportunities to practice the problemoriented system should be provided to students in an introductory course prior to the initiation of an onsite training. This would introduce more eŠective LTCRs.
There were several limitations to this study. For example, comparing the intervention and control groups of students in the same year was ethically di‹cult since the educational program was conducted over the long term for the undergraduate students. The period most eŠective for bedside training in the second unit was interested but we could not analyze, because identiˆcation of the period led more possibility to identify a student. Thus, another method/system for evaluating the program's e‹cacy is required.
CONCLUSIONS
Through LTCR, students, along with their advising pharmacists, were responsible for the continuous pharmaceutical care of inpatients. Additionally, weekly student-led case conferences were held throughout the duration of the 11-week on-site training program. Besides gaining valuable practical experience, students became more aware of clinical issues and further improved their presentation skills. Through the program, students gained greater clinical competency by developing a more profound understanding of the clinical courses of diseases and patient-oriented pharmaceutical care.
